Abstract. Professor Emeritus Fumio Gotoh began and continues his remarkable career in medicine at Keio University. Since his graduation from medical school there in 1951, Dr. Gotoh has devoted him self to neurology, especially in the enigmatic field of stroke science. He is most renown for his groundbreaking research and leadership in the study of cerebral blood flow and metabolism. Beginning with his doctoral thesis paper in 1959 entitled "Effects of blood pressure on cerebral circulation," our article briefly delineates how Prof. Gotoh has paved the path for current and future discoveries in modern medicine. Although wholly difficult to sum up Dr. Gotoh's extensive career in such a short article, we have attempted to chronologically list and furthermore to describe his numerous works. Herein we describe his expansion to the international arena with his contributions at Wayne State University as well as his novel cerebral blood gas monitoring techniques now used in modified fashion throughout the world. From his C02-based investigations in animals to his study of the autonomic nervous system's role in human cerebrovascular control, we remark on Dr. Gotoh's accomplishments without the use of functional imaging. Yet despite the basic science theme of his research, he has al ways kept them clinically correlated to entities such as Cheyne-Stokes phenomenon and Shy-Drager syndrome. Prof. Gotoh has been asked to head some of the most influential stroke societies and was the second president of the International Stroke Society. In conjunction with leading authorities, he developed a quantifiable, evidence-based stroke scale which was introduced in the 
Professor Emeritus Fumio Gotoh of Keio University was born on March 9, 1926 in Tokyo, Japan. He began his medical education at Keio University where he graduated in March of 1951. After a brief internship at the First National Hospital in Tokyo, he started his esteemed career in academia in the department of in ternal medicine at Keio University Hospital. There he had the opportunity to train under Professor K. Ohmori and Professor T. Aizawa.
Dr. Gotoh's devotion to the art of medicine was exemplified by his attention to both his patients as well as his students.
Word of his expertise spread rapidly, especially in the budding field of stroke research. In 1959, Keio University honored him with a degree in medical science partly as a result of his ground breaking article' entitled "Effects of blood pressure on cerebral circulation." So influential was this article that it was published in both a Japanese and an English journal. That same year, Dr. Gotoh left to study abroad at Wayne State University in Michigan, USA. There he joined the chairman of the department of neurology, Dr. J.S. Meyer, to study cerebral circulation and me tabolism. Dr. Gotoh was prolific in both research and publications, elevating him to an associate professor ship at that prestigious institution. In addition, he studied metabolic activity during periods of arousal and stimulation. 12.31 The subsequent decrement in JpO2, increment in pCO2, and fall in pH suggested that metabolism is increased but no appre ciable change in blood flow results after arousal from the drowsy state. Dr. Gotoh and his fellow researchers found that increase in CBF was delayed approximately 20 seconds for cutaneous pinpricks, 60s for auditory stimulation or arousal, and 240s for photic stimulation. Increased cerebral metabolism from increased mental activity had only been described once before by Kety.
The changes went far to explain the reactive hyper emia resulting from carbon dioxide, a metabolic by product. This coupling of cerebral metabolism & blood flow is important in the cerebral circulatory homeo stasis in both man and animals. Along with these stud ies, Prof. Gotoh worked on Cheyne-Stokes respiration using polygraphic recordings.36 He concluded that it was a neurogenically-mediated mechanism, which results from depression of the respiratory center. Peri ods of apnea ensue with a delayed rise in PaCO2, which normally incites the respiratory center.
1970-1988: Cerebral Blood Flow Autoregulation
After an encounter in 1970 with a patient who had Shy-Drager syndrome, Prof. Gotoh began to investigate the importance of the autonomic nervous system (ANS) in regulating CBF. Until this period, the ANS was thought, most notably by Lassen & Sokoloff, 162-114 to play a minor role in CBF regulation. Dr. Gotoh recog nized, however, that episodic syncope associated with orthostatic hypotension in Shy-Drager was most likely due to dysautoregulation. Using this patient as a model, global and regional CBF was determined by using N20 & 133Xe injections in conjunction with continuous cere bral blood gas measurements. The results were as fol lows:39 a. Loss of autoregulation coincided with abnor mality in the ANS. b. The degree of impairment was dependent on the extent of the ANS dysfunction. c. CBF response to CO2 was spared despite total dysauto regulation.
This data was presented at the 5th International Symposium of Cerebral Blood Flow and Metabolism in Rome in 1971.39 These findings stressed the participa tion of the ANS in CBF regulation. Following Dr. Gotoh's revolutionary work, many researchers pro duced data to verify his theories. He revealed that the chemical (C02) & neurogenic (ANS) modalities oper ated by independent pathways to exert control on the CBF. This paradigm was cemented by photography of pial arteries 15 to 200 microns in diameter during concur rent hyperventilation of 5 % CO2 with iatrogenic in duction of hypotension (by blood withdrawal).
Although blood pressure fluctuations had more pronounced effects on arteries greater than 50 microns, the converse was true for CO2 alterations. There was greater response in arteries less than 50 microns to CO2 inhalation or hyperventilation.44 This elegant demon stration by Dr. Gotoh is illustrated in Fig. 2 . 163 He also showed that the ANS was also important in cat CBF regulation.
Pial artery studies were continued using bipolar platinum electrodes and high sensitive preamplifiers to detect action potentials.56 Induction of hypotension by blood withdrawal was shown to change the potentials across the membrane.59 These recordings lent evidence to Prof. Gotoh's concepts of ANS-CBF interactions.59
With every answer, however, came more questions. These findings only sparked more interest in CBF maintenance.
He began studying the adrenergic & cholinergic sys tems separately. Furthermore, he discovered that every neurotransmitter, such as VIP , DA, and cGRP, was a candidate for further research . Through his research he uncovered derangements related to the ANS in the mechanisms associated with migraines . Later, Dr. Gotoh uncovered the relative contribution of nitric oxide to CBF autoregulation.156,157 Some researchers had dismissed the role of CO2 in CBF reg ulation and claimed that vasodilation was exclusively derived from nitric oxide concentration. Dr. Gotoh, however, showed that nitric oxide and CO2 exert their control on arterial flow through two independent path ways, because the CO2 response remained intact even after the inhibition of nitric oxide. 156 Even after his retirement, he continues to investigate factors such as nitric oxide with regard to cerebro vascular regulation (Fig. 3) . During his investigations, he stumbled upon the role of platelets and the vicious cycle, which can be induced by platelet aggrega tion. 14,127,128 This is one mechanism to explain the progression of microvascular bed deterioration.
1996-Present: Stroke Scale Development
Although there are numerous stroke scales available with varying complexities, clinical dilemma arise be cause none are able to quantify the severity of cerebral infarction and its residua. Together with other members of the stroke scale subcommittee of the Japan Stroke Society, Prof. Gotoh has taken initiative to develop a weighted scale, which transcends simply documenting neurologic deficits, level of consciousness, and psy chological states but which will stratify patients into risk categories, treatment algorithms, and prognostic groups.158 
